Cholesterol binding does not predict activity of the steroidogenic acute regulatory protein, StAR.
Steroidogenic acute regulatory protein (StAR) stimulates adrenal and gonadal steroidogenesis by increasing the influx of cholesterol into mitochondria, where it is converted to pregnenolone to initiate steroidogenesis. StAR acts on the outer mitochondrial membrane where each molecule stimulates the mitochondrial import of several hundred molecules of cholesterol, but the precise mechanism of the action of StAR remains uncertain. StAR has a sterol-binding pocket that can accommodate one molecule of cholesterol. Direct assays show that StAR can bind cholesterol with stoichiometry approaching 1:1, and several disease-causing mutants with decreased or absent activity have correspondingly decreased cholesterol binding. We show that the StAR mutant R182L, which causes severe disease and is devoid of measurable activity in transfected cells or with isolated steroidogenic mitochondria, nevertheless, can bind as much [(14)C]- or NBD-cholesterol as wild-type StAR under equilibrium conditions and can transfer cholesterol between liposomes in vitro. Similarly, the artificial mutant S195A had 46.5% of the activity of wild-type StAR but bound cholesterol indistinguishably from wild-type. Competition assays showed that the rate of binding (t((1/2)on)) for R182L was only 36% of the wild-type and the rate of dissociation (t((1/2)off)) was 57% of wild-type, whereas the t((1/2)on) and t((1/2)off) for S195A and S195D were essentially the same for wild-type. These data indicate that cholesterol binding and transfer activities are distinct from its activity to induce steroidogenesis. StAR appears to act by other mechanisms in addition to cholesterol binding.